Introduction
Influenza A virus infects respiratory tract epithelial cells [1] . M2 proton channel protein, a 97 residue single transmembrane (TM) helix protein that functions as a tetramer, is essential for the virus life cycle; defective M2 viruses are degraded in the lysosome and never make it into the cell [1] . Antiviral drug amantadine (Amt) used to inhibit virus replication by blocking the M2 channel [2] [3] [4] . With the known backbone structure of the M2 TM domain [5, 6] the dynamics of the polypeptide backbone are being characterized.
Experimental
Peptides corresponding to M2 TM domain (residues 22-46) were synthesized by Fmoc solid phase methodology on an ABI 433 synthesizer, with labels at Ala 29 (L-Ala-d3) or at Val 27 (L-Val-d8).
2 H static nuclear magnetic resonance (NMR) spectra of hydrated powder samples of the peptides reconstituted in DOPC:DOPE bilayers (in the absence and presence of amt) were acquired, at room temperature, using quadruple echo pulse sequence with π/2 pulse length of 2.5 µs, 40 µs echo time, and 1 or 2 s recycle delay. NMR experiments were carried out at the NHMFL in Tallahassee, FL, using the 19.6 T 31 mm bore spectrometer equipped with "Low E" magic angle spinning probe technology built in-house.
Results and Discussion
The spectra of L-Ala 29 -d3 and L-Val 27 -d8 in the absence and presence of Amt (Fig. 1) seems to indicate that the drug affects the line shape of Val 27 (Fig. 1B) , but not significantly Ala 29 site (Fig. 1A) . In the absence of Amt the spectrum of Val 27 is more significantly averaged, as indicated by the collapse of the Pake pattern for the methyl, Cβ and Cα deuterons. The addition of amt at a 1:100 channel/drug ratio seems to reduce side chain and backbone dynamics. The last indicated by the appearance of the splitting corresponding to Cα deuterons (Fig. 1B arrows and insert) . Amt has been shown to bind near Ser 31 [3] , Val 27 is positioned one turn from Ser 31 , both residues face the channel interior. Ala 29 , however, faces the channel exterior interacting with the lipid bilayer explaining the apparent insensitivity to drug binding. To better understand the dynamics of M2 a motional model that will allow us to accurately interpret the data has to be developed. An initial model based on the simulation of Ala 29 line shape suggests that a three site jump on the 10 6 Hz frequency with further peptide bond backbone libration could be taking place (data not shown).
Figure 1.
2 H NMR spectra of M2 TM domain labeled at Ala29 (a) and Val27 (b) in DOPC:DOPE bilayer in the absence (black), and in the presence (grey) of Amt. Arrows and insert indicate Cα deuteron splitting at ~ 115 kHz.
